Abstract 2014 We study the effects of temperature on line profiles of Cs perturbed by Xe in a square-well potential approximation. Its simplicity has allowed for the first time to perform an average on velocities in the unified theory of Anderson and Talman. The more important changes concern the satellite characteristics both for position, width and asymmetry.
1. Introduction. - The present contribution is the continuation of a previous study (Allard [1] and Allard and Biraud [2] ) devoted to calculations of line profiles in the Anderson and Talman theory using a square-well interaction potential. This approach has proved to be a powerful aid in interpreting complicated experimental results because it can isolate the impact of each parameter thus providing good physical explanations of the problem. It is remarkable that this simple square-well potential, though very crude, yields computed spectral line profiles that are in satisfactory agreement with experimental data.
Because the line shape is obtained as the Fourier transform of an autocorrelation function long calculations have to be done. This is the main reason why calculations are restricted to the case of monocinetic perturbers except for those made in the oneperturber approximation [3] .
In the Anderson and Talman theory a first approach has been made by Allard, Sahal-Brechot and Biraud [4] who used a Lennard-Jones potential.
But the complexity of the calculations imposed a rather crude integration which was not precise.
In the present situation with a square-well potential, the whole calculation of the autocorrelation is possible because its expression is semi-analytical ( where R is the internuclear distance. Then, the integrations over t', t and p are analytical. A comprehensive description has been done in [1] ] where the expressions of the autocorrelation function for monocinetic perturbers are given in equations (4) and (5 parabolic curve (Fig. 1 b) which represents the variation of width of the 1 st satellite (see below). A physical interpretation of these oscillations seems difficult, they are perhaps due to the square-well shape of the potential.
In figure 2 we have plotted this variation wither and found it nearly linear. Due to the increasing of width, the intensity of the line decreases with temperature (Fig. Ic) (Fig. ld) . This is why the intensity of the satellite relative to the line remains constant.
As we have noticed, the width shows a parabolic variation but without oscillations. The satellite becomes closer and closer to the line as the temperature increases. The variation of the distance from the satellite to the line, with temperature, is linear for low temperatures (Fig. 3) . The (Fig. 4) .
Because the width of the satellite is of the order of the inverse of the collision time, one may see that the integration over v which takes into account collision times greater than 2 a/v will sharpen the satellite (Fig. 9 ).
In the monocinetic case the oscillations are artificially cut out beyond 2 a/v which corresponds to the convolution of the satellite by a sinc function and gives rise to the so-called « diffraction oscillations » [1] . When integrating on v this cut-off no longer exists and the amplitude of the oscillations falls down smoothly and the « diffraction oscillations » disappear (Figs. 6 and 7) . We have plotted the autocorrelation function (Fig. 5) for a shallow potential, so the period of the oscillation is long. We can see that this period depends on neither temperature nor density. So V remains the determining factor for the satellite-line separation. These results disagree with those obtained for monocinetic perturbers. But they are corroborated by the first method (study of cumulated spectra), where we notice that the evolutive position of the satellite remains the same as the quasistatic one which is preponderant because of the intensity and sharpness of the quasistatic satellite (Table I) . This is one explanation but we have to remember that the shape of the Maxwell-Boltzmann distribution is also important. We notice also (Fig. 5) that the half-width of 0(s) is larger for 400 K than for 600 K. The line will be sharper for low temperatures than for high temperatures. When the temperature decreases, the velocity decreases, so the stay of the perturber inside the interaction volume is longer, the perturbed and nonperturbed wave trains are longer, which leads to sharper satellite and line. VT is a remarkable value of V defined in [2] Because the satellite remains well separated from the line and the density is small in the present study the shift is zero and the asymmetry (') one [2] . The temperature range is 300 to 3 000 K. On figures 6 and 7, we present the profiles corresponding to these two limit temperatures. We may notice that the first satellite becomes asymmetrical The satellite for 300 K is sharp and well resolved : we tend to the quasistatic limit On the contrary, at 3 000 K, their broadening leads to a rather important overlap.'
We have plotted the first satellites separately and present their evolution on figure 8 . Here also all the properties deduced from the study of the autocorrelation functions are valid.
POSITION OF THE FIRST SATELLITE
The examination of table III shows that the position of the satellite is the same whether the integration on v is performed or not and is independent of T. This had been already predicted by the study of the autocorrelation function (Fig. 5) where one notices that the oscillation period does not depend qualitatively on T. If the position of the satellite were defined as the abscissa of its centre of gravity, we would have noticed a variation because of the asymmetry. When the perturbers were supposed to be monocinetic, we found symmetrical satellites the position of which seemed to depend on the well depth only.
In these conditions the mean of such satellites would never lead to an asymmetrical resulting satellite.
In paragraph 3.2 and 4.1 and in table I, we have presented the variation of the position of the satellite with T. This explains very well the asymmetry. Now the satellites, even though each of them is symmetrical, sum up into an asymmetric satellite whose maximum is very slightly shifted compared to the maximum of the monocinetic satellite corresppnding to 500 K. This can be explained by the important weighting of the small velocities by the Maxwell-Boltzmann distribution and mainly by the large magnitude of the satellite for low temperatures (see Fig. 9 ).
To our knowledge no experimental study of the effect of the variation of the temperature on the satel- lite characteristics has been done except for partially resolved satellites [7] and [8] . In such a'situation the blend does not allow a rigorous study comparable to ours.
7. Study of the main line (unresolved satellite). - In this section we have fixed V =2013I=2013 13.27 cm -1.
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We have re-made all the calculations presented in [2] . On figure 10, we compare the monocinetic profile to the average one. After integration on v, the satellite becomes asymmetrical and its centre of gravity is shifted towards the low frequencies. That is why, 
